Improvement in overall responsiveness to people's expectations is an important goal for any health system; socioeconomic equity in responsiveness is equally important. However, it is not known if socioeconomic disparities in responsiveness can be reduced through greater public health expenditures. This article assesses the relationship of the proportion of public health expenditure over total health expenditure (PPHE) with responsiveness for poorest individuals and the difference in responsiveness between the richest and poorest individuals. We used data from six responsiveness dimensions (prompt attention, dignity, choice, clarity of information, confidentiality and quality of basic amenities) of outpatient services from World Health Survey data from 63 countries. Hierarchical Ordered Probit (HOPIT) models assessed the probability of 'very good' responsiveness in each domain among the poorest and richest individuals for each country, correcting for reporting heterogeneity through vignettes. Linear regression models were then used to assess the association between predicted probabilities from HOPIT models and PPHE, adjusting for (log) Gross Domestic Product per capita. The study findings showed that higher PPHE was associated with a higher probability of 'very good' responsiveness for each domain among the poorest individuals, and with smaller pro-rich disparities in responsiveness between the richest and poorest individuals. In conclusion, increasing PPHE may improve the responsiveness of health services for the poorest individuals and reduce disparities in responsiveness between the richest and poorest individuals.
Introduction
The role of governments in healthcare financing and its impact on health system performance is debatable. While some studies have reported public health expenditure as a poor predictor of health status and mortality (Filmer and Pritchett 1999; Schell et al. 2007) , others have found that higher public health expenditure improves health status and decreases mortality, especially in low-income countries (Hojman 1996; Bidani and Ravallion 1997; Gupta et al. 2002; Wang 2003; Farahani et al. 2010) . Previous findings notwithstanding, little is known about the relationship between public health expenditure and the quality of health services provided.
Patient perception of the quality of health services influences the confidence that they place in the healthcare system and is, in turn, dependent on their experience when interacting with healthcare services (World Health Organization 2000; Bleich et al. 2009 ). The notion of quality in the non-health functions of healthcare services was embraced by the World Health Organization through the concept of health system responsiveness being one of the essential goals for any health system. The concept implies that in addition to improving population health, health services should also be responsive to people's expectations in non-health domains such as prompt attention, dignity, clarity of information, confidentiality, choice of providers and quality of basic amenities (Murray and Frenk 2000; World Health Organization 2000; Valentine et al. 2008 ). Responsiveness does not measure how well the system maintains or improves population health outcomes, but it is a measure of how well the system is able to meet expectations about non-health aspects, such as whether patients are treated with dignity by healthcare providers. For example, some healthcare systems may provide quality clinical care, but if healthcare providers are rude with people and waiting times are very high, then the system has low responsiveness (World Health Organization 2000) .
Improving health system responsiveness, however, may require higher expenditure-whether public or private. A previous study using data from the World Health Survey (WHS) reported that a higher proportion of public health expenditure over total health expenditure (PPHE) lowers overall health system responsiveness by reducing market incentives. However, the study did not explore the differential effect of PPHE on poor individuals .
According to the World Health Report 2000, in addition to overall responsiveness, equity in responsiveness across socioeconomic strata is equally important since poor people are entitled to as much respectful treatment as rich people are due (World Health Organization 2000) . However, health system responsiveness has generally been reported to be lower among the poorest individuals than among the richest individuals, even after adjusting for differences in expectations between the two groups (Malhotra and Do 2013) . It is not yet clearly understood whether governments can help improve health system's responsiveness for the poorest individuals and ensure equity in health system responsiveness by increasing the PPHE. Nonetheless, there is reason to believe so. The poor are more likely to rely on public healthcare facilities than are the richer individuals (Onwujekwe et al. 2012) , and as a result higher PPHE may matter more to them. While there is ample literature showing that increase in public health expenditure improves health outcomes, such as underfive mortality and malnutrition, among poor individuals (Houweling et al. 2005; Wagstaff 2012 ), very little is known regarding the corresponding relationship between PPHE and health system responsiveness for poor individuals. As a result, it is possible that an increase in PPHE improves health system responsiveness for the poorest individuals more than for the richest individuals.
Thus, the objective of this study was to assess whether the PPHE was associated with health system responsiveness for the poorest individuals, and with the difference in responsiveness between the richest and poorest individuals. We hypothesized that a higher PPHE will be associated with better health system responsiveness for the poorest individuals, as well as a reduction in pro-rich disparity in responsiveness.
Methods

Datasets
We used data from the WHS (2002-3) from 63 countries, which provided cross-country comparative data on the health of general populations in different domains of health system responsiveness. The analysis was exempted from full review by the Institutional Review Board at National University of Singapore.
Self-reported responsiveness for outpatient services
We used data for responsiveness for outpatient services from six domains-prompt attention, dignity, choice of providers, clarity of information, confidentiality, and quality of basic amenities. The respondents were asked to rate their experience in each domain on a five-point Likert scale ranging from "very bad" to "very good".
Adjusting for reporting heterogeneity through use of anchoring vignettes
Self-reported measures for responsiveness may be influenced by respondents' expectations from the health system. For example, the poorest individuals are more likely to have lower expectations from the health system than the richest individuals (World Health Organization 2000; Rice et al. 2011) . If uncorrected, this bias can result in underestimating the magnitude of socioeconomic disparities (Malhotra and Do 2013) . Vignettes are now used increasingly in surveys to tease out the actual experience of the respondent from his/her expectations, thereby reducing the systematic bias due to differential reporting (Salomon et al. 2004; Damacena et al. 2005; Bago d'Uva et al. 2008; Rice et al. 2011; Malhotra and Do 2013) . These vignettes, when used in conjunction with statistical models, allow for better estimation of the magnitude of health system responsiveness.
In the WHS, each respondent was asked to rate the experience of hypothetical individuals using 10 vignettes (i.e., five vignettes each for two responsiveness domains depending on the questionnaire version). For instance, participants responding to Set A questionnaire, received vignettes only for respectful treatment and prompt attention. The respondents rated their response to each vignette on a fivepoint scale from 'very bad' to 'very good'. Assuming that respondents would answer vignettes for all domains in the same way, the 10 vignettes for each respondent were used to adjust for reporting heterogeneity in all domains. Using only directly related vignettes would have limited the analytic sample. We have used a similar approach in our previous article (Malhotra and Do 2013) . Only questionnaire versions A-C were used for analysis as individuals responding to version D answered only five vignettes concerning autonomy (five vignettes pertaining to social support were not relevant for outpatient services) as compared to 10 vignettes answered by the remaining respondents. Therefore, vignettes for autonomy and the corresponding domain were not analysed.
Individual characteristics
Our analysis also adjusted for respondent characteristics: age, gender, education, wealth index, and location (urban/rural). The wealth index was created using principal component analysis based on the information from physical assets owned by the household, which was then divided into quintiles (Vyas and Kumaranayake 2006) . Physical assets listed in the questionnaire included video cassette recorder, stereo system, video camera, washing machine, vacuum cleaner, refrigerator, telephone line, mobile, computer, internet, magazine/newspaper subscription, security system for home, household help employed and second home. Those in the lowest and highest quintile were categorized as being the poorest and richest individuals in the country, respectively.
Country-level characteristics
The average wealth of the country was measured by its (log) Gross Domestic Product (GDP) per capita (World Bank 2013). Public health expenditure was assessed as the PPHE for the year 2003 for each country.
Statistical analysis
The entire analysis was conducted in two stages. In the first stage of analysis, we used individual-level data to estimate Hierarchical Ordered Probit (HOPIT) models predicting responsiveness domains (prompt attention, dignity, choice of providers, clarity of information, confidentiality and quality of basic amenities) in each country. If one of the ordered categories for a domain was missing, then the domain was excluded in the analysis for that country.
The HOPIT model has two components. In the first component, vignette ratings are regressed on individual characteristics (age, gender, education, wealth index and location). In the second component, self-reported health system responsiveness is modelled as a function of the individual characteristics controlling for reporting heterogeneity by fixing cut-point thresholds to those obtained through the regression of vignette ratings. These two components were jointly estimated in the HOPIT model using maximum likelihood estimation (Jones et al. 2007; Bago d'Uva et al. 2008) . Based on HOPIT estimations, we then calculated mean predicted probabilities for 'very good' responsiveness in each domain among the poorest and richest individuals in each country.
In the second stage of analysis, country-level mean predicted probabilities for 'very good' responsiveness were regressed on PPHE and (log) GDP per capita. Separate models were estimated for poorest and richest individuals and for each domain. The correlation between these predicted probabilities and PPHE was also calculated.
Two types of robustness checks were conducted. For the first robustness check, bootstrapping for the outcome 'prompt attention' was performed. This was done because using probability estimates as the dependent variables could have led to loss of efficiency and hence, sub-optimal standard errors. Bootstrapping was done by drawing 1000 random samples (with replacement) from each of the 63 countries and running the HOPIT model for the outcome 'prompt attention' on each sample. The predicted probabilities derived from each HOPIT model were then regressed on PPHE and (log) GDP per capita. Since the computational time required for bootstrapping was quite long and it was not feasible to perform bootstrapping for the remaining five health system responsiveness domains, we chose to use bootstrapping estimates from the 'prompt attention' domain for examining the overall consistency of results. The second robustness check involved running HOPIT models with three response categories namely, 'very good/good', 'moderate' and 'bad/very bad', and estimating the predicted probability for 'very good/good' in each responsiveness domain for all countries. These predicted probabilities were then used to estimate second-stage regression models.
Results
Summary statistics in Table 1 shows the predicted probabilities for responding 'very good' among the poorest individuals. The details of HOPIT models for each country and in each valid domain are not reported (available on request).
PPHE was positively correlated with the probability of responding 'very good' in each responsiveness domain among the poorest individuals, with correlation coefficients ranging from 0.50 to 0.56 (Figure 1) . Ordinary least squares model for the overall sample showed that even after adjusting for (log) GDP per capita, PPHE was positively associated with the predicted probability of responding 'very good' in each responsiveness domain (Table 2 , Panel A). For example, a 10 percentage-point increase in PPHE was associated with an approximate increase of 1.91 percentage points in the mean predicted probability of responding 'very good' in the domain of prompt attention among the poorest individuals. Among the richest individuals, however, there was no statistically significant association between PPHE and responsiveness in all six responsiveness domains. PPHE was also negatively associated with the differential probability of 'very good' responsiveness for richest compared to poorest individuals (for clarity of information and quality of basic amenities), suggesting that the magnitude of increase in responsiveness for the richest individuals was smaller compared with the poorest individuals. The R 2 statistic for the regressions varied from 30%
to 41% (not shown in table) . The results of the bootstrapped estimates for the 'prompt attention' domain were very similar to those reported in Table 2 . A 10 percentage-point increase in PPHE was associated with an increase in probability of responding 'very good' for 'prompt attention' among the poorest individuals (1.95 percentage points; 90% CI: 0.08-3.86) and the richest individuals (1.21 percentage points; 90% CI: À0.90 to 3.36), and a decrease in differential probability of 'very good' responsiveness for richest compared to poorest individuals (À0.67 percentage points; 90% CI: À2.61 to 1.27).
The results from our second robustness check showed that in the overall sample, greater PPHE was negatively and statistically significantly associated (P 0.10) with the differential probability of 'very good/good' responsiveness for richest compared to poorest individuals (for dignity, clarity of information, confidentiality, choice of providers and quality of basic amenities).
Discussion
This article addresses the question of whether PPHE is related to health system responsiveness for the poorest individuals-a group at the greatest risk of receiving poor quality care and being treated without respect and dignity by health services. Overall, we found that PPHE was positively associated with health system responsiveness for poorest individuals, irrespective of the country's GDP.
We found that even after controlling for country-level wealth or GDP per capita, some variation in health system responsiveness for the poorest individuals can be attributed to the PPHE for each country. With a 10 percentage-point increase in PPHE, the predicted probability of responding 'very good' in each responsiveness domain improved by approximately 2-3 percentage points among the poorest individuals. This implies that in countries with a higher PPHE, health services are more responsive to the poorest individuals, compared to countries with a lower PPHE. A higher PPHE translates to better quality of public health services and therefore, improved responsiveness for the poorest individuals, who rely more on such services for their treatment and care, compared with the richest individuals who are able to buy private health care.
The two main strengths of the current analyses are the use of cross-country comparative data to examine health system responsiveness domains and the ability to control for differences in people's Figure 1 . Correlations between mean predicted probabilities for responding 'very good' on the responsiveness domains among the poorest individuals and the proportion of public health expenditure over total expectations regarding health system responsiveness through statistical modeling and use of vignettes. The main limitation of our analyses is that there may be other important country-level determinants of health system responsiveness than PPHE and GDP. For our sample of a finite number of countries, it was not feasible to include many country-level control variables, e.g. distribution of wealth, health expenditure per capita, proportion of population with at least primary-/secondary-level education, proportion of population over 60 years of age, in the statistical models. Given this limitation, interpretation of estimated associations requires caution, especially in terms of causal inference and statistical significance. Further, omitting domains with missing response categories may also have biased our sample. Lastly, while we estimated a separate model for each country to adjust for reporting differences across socio-economic status within each country, it is possible that there are also differences in reporting behaviors across countries. However, our analysis is unable to adjust for those.
The study results have implications in light of the increasing emphasis on universal health coverage as a means of reducing out-ofpocket expenditures, especially for poor individuals. Increase in PPHE, apart from improving healthcare coverage and access for poor individuals, is also likely to improve responsiveness of services for poor individuals. In practice, however, there may be fiscal or political reasons for not having higher budgetary allocation for health. Increasing PPHE may entail convincing key stakeholders that funds will be used appropriately, with efficiency and accountability; it may also involve finding alternative means of raising funds, such as higher levies/taxes for specific sub-populations.
In conclusion, increasing the PPHE appears to benefit health system responsiveness, especially for the poorest individuals. In addition, increasing PPHE may reduce disparity in responsiveness between the richest and poorest individuals.
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